Introduction
Tympanostomy tube (T-tube) insertion is the most common procedure performed in children. The most common complication of T-tube insertion is the development of postoperative otorrhea, which typically has an incidence of 15-19%, but can range from 3.4 to 74%. 1, 2) Post-tympanostomy tube otorrhea (PTTO) is defined as active drainage through an existing T-tube. Based on a recent meta-analysis by Hochman, et al., 2) the following classification has been proposed to describe PTTO: 1) Early PTTO occurs less than 2 weeks postoperatively.
2) Late PTTO occurs more than 2 weeks postoperatively and is usually caused by pathologies similar to those responsible for acute otitis media or from external contamination.
3) Chronic PTTO refers to otorrhea of greater than 8 weeks duration.
4) Recurrent PTTO refers to distinct episodes with resolution in between.
Early PTTO seen at the first postoperative visit may be due to the operative procedure, underlying disease process, or both. Many otolaryngologists routinely use topical antibiotics as prophylaxis against early PTTO. Otic drops are frequently used for several days postoperatively for this purpose. Mupirocin calcium ointment is a new topical antimicrobial agent that has broad-spectrum antimicrobial activity against many Gram-positive organisms, including methicillin-and vancomycin-resistant strains of Staphylococcus aureus (S. aureus).
3) It has a unique mechanism of action in which the drug binds to isoleucyl transfer RNA synthetase. 4) Mupirocin ointment is 97% effective at reducing S. aureus. 4) This study evaluated the clinical effectiveness of topical mupirocin ointment in reducing early PTTO.
Subjects and Methods
This study included 98 ears (67 patients; 36 males, 31 females; mean age 32.9 years) that had T-tubes inserted because of otitis media between October 2008 and November 2009 ( Table 1 ). All patients undergoing T-tube insertion against chronic middle ear effusion or atelectatic otitis media were included during this period. Informed consent was obtained from the patients or the families of children enrolled in the study.
Local or general anesthesia was selected case by case. As local anesthesia, xylocaine spray was primarily applied. In specific cases, infiltration anesthesia with a dental syringe was used. A consistent operating technique was applied in all patients, with the myringotomy performed in the anterior inferior quadrant and the effusion aspirated. When the tympanic membrane was retracted, the aerated space was incised. The type of middle-ear content was described as mucoid, serous, or none. A Paparella type-I polyethylene tube coated with mupirocin was inserted through the tympanostomy. Patients were instructed not to use otic drops or any other medications. All patients were seen by day 14 postoperatively, with a majority seen between days 7 and 14. The attending surgeon assessed early PTTO at the follow-up appointment.
Results

Early PTTO
Early PTTO occurred in one case (Table1). The patient developed otorrhea with otalgia at 1 week. The patient's external auditory canal was red and swollen. We gave a diagnosis of acute otitis externa. Oral antibiotics, analgesics, and otic drops were prescribed and no further symptoms persisted 3 days later.
According to age
Most commonly, T-tubes were inserted in patients younger than age 5 years. Atelectatic otitis media was most common between 10 and 40 years of age. After 40 years of age, middleear effusion (MEE) and atelectatic otitis media occurred equally (Fig. 1 ).
According to middle ear contents
Serous content was the most common finding, followed in order by mucoid, no fluid. Early PTTO developed in one patient with no fluid. No otorrhea occurred in patients with serous and mucoid content (Table 1) .
According to anesthesia Nineteen children were treated under general anesthesia; none developed early PTTO. Local anesthesia was used in the other patients. One case of early PTTO developed in patients treated under local anesthesia. Local injection was also used in this patient for additional pain control.
Discussion
Post-tympanostomy tube otorrhea is the most common complication of tympanostomy tube insertion. The cause of PTTO is still not clear. Gates, et al. 1) proposed a comprehensive list of extrinsic and intrinsic risk factors for PTTO. The extrinsic factors included tube type, ear canal sterilization, type of tympanostomy tube placed, perioperative antibiotic use, frequency of water contamination, environmental exposure to upper respiratory infections (i.e., in a daycare environment), and pacifier use. Intrinsic factors included patient age; type of effusion; prior treatment for acute otitis media; bacteriology of the MEE at the time of tympanostomy tube placement; the status of the middle-ear content at the time of the tympanostomy tube placement; status of the nose, adenoids, and paranasal sinuses; underlying environmental allergy; eustachian tube dysfunction; presence of nasopharyngeal reflux; and gastroesophageal reflux. Many ways of preventing PTTO have been developed. Most methods control the extrinsic factors. Notably, Scott and Strunk 5) found that canal preparation with povidone iodine and 70% iso- Age distribution of the study group shows that tympanostomy tubes were inserted most frequently in children younger than 10 years old and distribution was even after this age.
propyl alcohol successfully sterilized only 33% of ears that contained bacteria and did not reduce the incidence of early PTTO. However, it did cause a 63% increase in operating time. Giebink, et al. 6) reported no significant difference in early PT-TO, when either 70% alcohol or povidone iodine was used to prepare the external auditory canal. Furthermore, Kinsella, et al. 7) suggested that it is reasonable to assume that early PTTO is determined more by the preexisting condition of the middle ear than by external contamination at the time of surgery, because no difference in PTTO rates were observed when comparing touch and no-touch techniques. A more frequently used method for prophylaxis against early PTTO is the use of ototopical drops at the time of surgery. One study attempted to distinguish between the chemical effects of the prophylactic antibiotic drops versus the mechanical effects of normal saline instillation and found that PTTO rates were lower in the antibiotic group. 8) However, Gross, et al. 9) looked at early PTTO rates in a prospective, blinded, controlled trial comparing saline irrigation of the middle-ear space at the time of tympanostomy tube placement versus the use of otic drops postoperatively for 3 days. They found that the rate and degree of drainage were both reduced statistically in the saline irrigation group, which is in contrast to the findings mentioned above.
A meta-analysis of 9 randomized studies suggested that prophylaxis using topical antibiotic drops may reduce the incidence of PTTO by half. 2) In a recent study conducted in our country, Korea, the common pathogens of PTTO were coagulase-negative Staphylococcus, Pseudomonas, and methicillin-resistant S. aureus (MR-SA).
10) It is very difficult to treat MRSA otorrhea, which tends to worsen rapidly. Furukawa, et al. 3) used mupirocin ointment and ofloxacin otic ear drops to treat MRSA otorrhea in chronic otitis media and reported complete control of the otorrhea in the mupirocin group without ototoxicity, but not in the ofloxacin otic drop group. Therefore, we used mupirocin ointment (Bactroban ® ). One of our patients (1.5%) developed early PTTO. No early PTTO was seen in middle ear effusion. This patient had a problem during the procedure; the skin of the external auditory canal was damaged during anesthesia. Acute external otitis developed 1 week later and was treated with oral antibiotics and analgesics; no further symptoms were observed 3 days later.
Debruyne, et al. 11) found a greater incidence of early PTTO in children younger than 2 years of age, with an incidence of 20% in this age group compared to a 7.5% incidence of early PTTO in children older than 6 years. None of our patients younger than 2 years of age developed early PTTO and our data showed no age-related differences. Many studies have established that PTTO rates are higher in children with mucoid or purulent MEEs at the time of tympanostomy tube placement as opposed to dry ears or those with serous effusion.
12) However, no difference related to mucoid or serous effusion was seen in our study. Our data suggest that early PTTO is a postoperative wound complication. Chronic MEE and retracted otitis media are not the result of infection, but are infection-prone states. Therefore, we postulate that early PTTO is the result of a wound complication induced by the tube insertion procedure. The most effective method to prevent wound complications is to maintain a clean wound and through postoperative wound care. However, a clean wound is practically impossible in middleear surgery. Therefore, effective postoperative management, dressings, and local antibiotics, are important. If needed, systemic antibiotics can be used. Golz, et al. 13) retrospectively investigated the use of postoperative systemic antibiotic prophylaxis and found some statistically significant differences. They followed this with a prospective study investigating a one-time preoperative prophylactic dose of Augmentin (GlaxoSmithKline Beecham, Philadelphia, PA, USA) and found a significant reduction in early PTTO. If the probability of early PTTO developing is high, as in acute otitis media, purulent discharge, or a traumatic procedure, then more frequent aural cleaning should be performed and systemic and local antibiotics should be used. Mupirocin ointment appears to be effective for controlling local infection.
Conclusion
Early PTTO is the most common postoperative complication of T-tube insertion. To prevent this complication, local infection has to be controlled. Our data suggested that coating the T-tube with mupirocin ointment could be effective for preventing early PTTO.
